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Device and power parameters of the different specific central explosive of 15 kg FAE

Size of central tube
Type

Central explosive

Specific central explosive TNT equivalence in

d X6/ (mmX mm) /(g) /(0 shockwave area
A 50X1.5 800 5.3 6.1
B 43X1.5 590 4.0 6.3
C 37X1.4 420 2.8 6. 4
D 30X1.3 270 1.8 5.7
E 25X1.25 190 1.3 4.0
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Table 2 Device and power parameters of the different ratio of height to diameter of 15 kg FAE

The ratio of Average overpressure Cloud size
Devices parameters Specific explosive TNT equivalence
Type height to diameter in cloud area at detonation

LXD/(mm>Xmm) /(90 in shockwave area

l/d /(MPa) dXh/(mXm)

A 1. 35 381X 283 3.2 3.53 5.91 12.41X2.88

B 2. 14 518 X242 3.1 3. 34 6.18 12.43X2.74

C 3.03 652X215 3.0 3.28 6. 35 12.55X2.68
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Table 3 Power and dimension of cloud parameters of the 50 kg FAE

Cloud volume The ratio of Average overpressure
Material TNT equivalence
at detonation cloud height in cloud area
of shell in shockwave area
/(m®) to diameter /(MPa)
Steel 1133 0.23 2.39 6.5
Al 883 0.22 2.37 5.4
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Fig. 7 The photo of the ruptured steel shell Fig. 8 The photo of the ruptured aluminum shell
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Fig. 9 The cloud photo of the steel shell Fig. 10~ The cloud photo of the aluminum shell
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Table 4 Mechanical performance of steel shell and aluminum shell

Limit of intensity Limit of endure Extension ratio
Material
o,/ (MPa) o./(MPa) /(Y%
Little carbon steel 410 245 25
Alloyed aluminum 320 160 15
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Experimental Study on the Influence of Device Parameters of

FAE to Fuel Dispersion and Explosive Power
HUI Jun-Ming,ZHANG Tao,GUO Xue-Yong
(School of Chemical Engineering ,NUST ,Nanjing 210094 ,China)

Abstract: According to observation results of explosive dispersion process of FAE (fuel-air explosive)
test device with fast kinematics analysis system,the different dispersion stages of fuel were character-
ized and the influence of specific central explosive,ratio of height to diameter and shell material to fuel
dispersion was studied in this paper. The results show that dispersion process can be divided into the
following three phases.jet formation and expansion movement phase, two-direction expansion move-
ment phase and gas-liquid amalgamation movement phase. The different stages of fuel dispersion
process correspond with different hydrodynamics characteristics and contribute to the formation of
cloud in respective. Under the conditions of general optimization of test device, cloud area and volume
were expanded by properly increasing specific central explosive. The ratio of height to diameter was
not a remarkable factor influencing cloud status, but larger ratio of height to diameter dispersed fuel
better. Cloud dispersion of steel shell was better than that of aluminum shell. It is concluded that ideal
detonation status of cloud and high power effect can be attained when the steel shell, specific central
explosive about 3% and ratio of height to diameter between 3 and 5 are adopted and are well-matched
of three device parameters above.

Key words: fuel-air explosive;device parameters;explosive dispersion;ratio of height to diameter
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